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■_:.c- organic phosphorous compound is = dded into the asphalt melted 
, *. u high i^.T.ptrature, the organic phosphorous compound is highly 
: ur ilized. This causes an increase in the manufacturing cost 
' sc er.v:ror.r.ent:-:l pollution by the peculiar bad smell 
d =. \ -.h-L- volatilisation. The p-esent invention is provided 
'j so - ve t.h ese problems. 

Claim 

1) A termite-proof asphalt sheet which is a sheet-form 
asphalt rrolding product and which contains in uniform dispersioa 
at a predetermined density an immediate effective insecticide 
ot which an active ingredient is at least one kind of organic 
phosphorous compound selected from f enitrothion, phoxime, 
chlorpyriros, acephate and prothiophos; and an effect sustairing 
stabilizer of which an active ingredient is an organic acid 
metal complex sueh *as zinc octylic acid or "sine versatic acid. 
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Ccaplete Specification for the invention entitled: 
TERMITE-PROOF ASPHALT SHEET 

The following statement is a full description of this invention 
including the beet method of performing it known to ne :- 



Conventional steps have been taken so as to prevent the 
termites in complying with such demand. One of them is a termite- 
preventing metal plate to be inserted between the sill and the 
foundation. The other steo is termite-preventing treatment to 
be provided with insecticide such as dieldrin, pentachlorphenol , 
etc., on wood to be used for the wooden construction and/or in 
the soil at :he construction site. 

However, the former step of usi;g the termite -preventing 
metal plate ic easily conquered by Termite Bridge which the 
termites construct by instinct while* the latter step cf the 
term- t 2 -preventing treatment finds it very difficult to protect 
the wooden construction against the termites for 20 to 30 years 
in view of the effective duration of the insecticide provided in 
the soil. Therefore more perfect step to realize the protection 
of lone duration ryust be taken. 

The present inventor felt very unsatisfied with these con- 
ventional techniques, xnd for the purpose of developing a much 
more perfect termite-preventing technique, he firstly paid his 
attention to the quality of the building material constituting 
the wooden construction and then he started his study believing 
that it would be possible to eliminate the termites from the 
construction for many years if the building material is used which 
has the property of killing/preventing the termites for a long 
period. 

Thus, his first attempt wzs to blend an insecticide into a 
vinyl chloride resin and to mold therefrom into a termite-proof 
sheet. Upon starting an actual experiment, however, he encountered 
with a problem as to what kind of insecticide should be mixed so 
as to obtain the building material which keeps its termite -killing 
power strong for a long period of 20 to JO years but which is not 
toxic to hjman body. If the insecticide is chosen regarding only 
the termite-killing power as important and disregarding the toxicity 
to the human body, then the building material comprising thereof 
will be harmful to the construction workers 1 health since they 



handle these building materials. 

Therefore the present inventor chose chlordane of which the 

coxicicy co human body is relatively low but which has a very 
5 s crone and long-continuing power of killing the termites and 
started to mix it into a synthetic resin material (actually a 
vinyl chloride resin) for molding a product. However this experi- 
ment ended ir. a failure. It proved that chlordane cannot be used 
because is unstable to heat and, for the most part, volatilised* 
10 yz che molding temperature of vinyl chloride resin, and in addl- .. 
cicn -hereto chlordane oozes out of the molding produce . 

The present inventor further continued his tr ial-and-error 
.- ^ * * 
experiment sc as to overcome che aforementioned problems and he 

>5 finally found a fact chat if the mixture of the organic phospho- 
rous compound ?av;inc strong killing power and taking an immediate 
of-'e.-c and che organic acid metal complex, such as metal octylic 
ac^c or rr.eca 1 '■ ersa ric acid, having no killing power but enabling 
che insecticide to <eec i cs effect extremely long are blended 
.nco the syncheti : resin for molding, then this molding product 
r.as a very powerful and long-lasting effect of killing the ter- 
races. But there are many kinds of the organic phosphorous com-* 
councs, and some of them are toxic tc human body while some are 
ineffective against the termites. Consequently he was forced to 

2 c make a specific investigation of the organic phosphorous compounds 
one by one and as a result he came to the conclusion that feni- 
crcchion, phoxime and acephate are appropriate as insecticide to 
. be mixed and that che effective duration thereof increases when 
• -sed with zinc octylic acid or zinc versatic acid. Thus he sue- • 

3q** ' • ceeded in molding i sheet-form product from the mixture of these 
chenucal substances. The viny* chloride sheet thus obtained has 
no problem that the insecticide oozes out and shows a strong 
termite-killing power as is confirmed by the experiment. 

35 However another problem has been found in the vinyl chloride 

sher:-. Tne vinyl chloride resin becomes deteriorated and easy to 
break if it is exposed for a long period to an environment with 
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extremes of temperature or with high temperature and high humidity. 
Therefore there arose a problem that the sheet laid under a floor 
easily broke during the construction. 

5 I:i ••••iew of the above, the present inventor furthered his 

study seeking a sheet molding material which is suitable to be 
mixed with the insecticide and the satbilizer and as a result 
therec- he made the present invention. 

10 -summary of the Invention 

The present invention relates to a termite-proof asphalt 

shoe-. 

lb rt is an object of the present invention to provide a. new 

termite -proof building material which can exert a very strong 
termite-killing power for many years and prevent the wooden con - 
sturction asainst the termites, just by pre-laying it under a 
flcor or upon a foundation at the time of construction. 

20 

It is another object of the present invention to provide 
a -srmite-proof buil ding material which '."is mixed with a thermo- * 
Plastic siastome r sc as to give a gum-like elasticity to tho 
asphalt. _ ~ • 

25. 

It is still another object of the present invention to pro- 
vide a termite-proof asphalt sheet of which the composition is 
. i:r.;-rov-d so as to eliminate manufacturing difficulties while main- 
-..a.r.inc its excellent property as a termite-proof building material 

30: ^rd to lower almost to zero the bad influence exerted upon the added 
chemical substances by heat at the time of manufacturing. Since 
the organic phosphorous compound is added into the asphalt melted 
at a hign temperature, the organic phosphorous compound is highly 
volatilized. This causes an increise in the manufacturing cost 

35 aid also in environmental pollution by the peculiar bad smell 

emitted at the volatilization. The present invention is provided 
so as to solve these problems. 
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Detailed Description of the Inventio n 

According to the present invention, there is provided a 
termite-proof asphalt sheet which is a sheet-form asphalt molding 
5 product and which contains in uniform dispersion at a predetermined 
density an immediately effective insecticide of which an active 
ingredient is at least one kind of organic phosphorous compound 
selected from f enitro thion, phoxinte, chlorpyr if os , acephats or 
orothiophos; and an effect sustaining stabilizer of which an 
10 ac-ive ingredient is an organic acid metal complex such as zinc 
cctyiic acid or zinc versa tic acid. 

A thermoplastic elastomer is mixed ?o as zc give a ^um-like 
elasticity to the asphalt. As the thermoplastic elastomer, for 
13 example, a synthetic polymer is used which is a styrene-monomer 

or a diene-monomer polymerized in a form of linear block or radi al 
J? Iock - - ^Mixing the asphalt with this thermoplastic elastome r 
^ 15 to 25 by weight, said asphalt becomes very elastic even at 
ihe normal tempe rature. 

20 

According to the present invention, the above molding mate- 
rial is mixed with the .mediately effective insecticide of which, 
the active ingredient i-, the organic phosphorous compound ana the 
effec . sustaining stabilizer of which the active ingr< dient is 

25 the organic acid metal complex, and all of the mixture is uniforra- 
: ly d- spersed and thereafter molded therefrom into a sheet-torm 

product. When using fenitrothion or phoxim„», for example, as the 
organic phosphorous compound, the mixture ratio thereof is about 
: 0.5 to 5 \ by weight of the total amount. So as to make a termite- 

3S> proof asphalt sheet having a gum-like elasticity and containing 
the insecticide and the effect stabilizer in uniform dispersion, 
the thermoplastic elastomer together with the insecticide and the 
stabilizer is added into the asphalt melted at about 150 to 170°C, 
then well mixed, and thereafter roller-coated upon a base sheet 

35 such as an unwoven fabric or a lawn, thereby obtaining a sheet- 
form product of a desired "thickness" 
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In the present invention, a petroleum resin may be added to 
make the termite-proof sh^et adhesive, and furthermore an aromatic 
oil may be added as an auxiliarly agent for promoting the mixture 

of respective chemical substances. 

The asphalt sheet according to the present invention may 
comprise a base sheet coated with an asphalt. In other words, 
there is provided a termite-proof ajphalt sheet comprising a 
base sheet coated with an asphalt, said base sheet being uniformly 
impregnated with the immediately effective insecticide of which' 
an active ingredient is at least one kind of organic phosphorous 
compound selected from f enitrothion , phoxime, chlorpyri fos , 
ucepha^s. or prothiophos; and the effect sustaining stabilizer- of 
which -an active ingredient is the organic acid metal complex such 
as zinc rctylic acid or zinc versatic acid. 

C 4 

In further details, so as to uniformly impregnate the base - 
sr.ee t with the insecticide and the stabilizer ,_ these chemical 
substances are pre-dissolved in a solvent, for example a toluene, 
and then the base sheet is saturated with this solution. In this 
:ase, the base sheet may be un unwoven fabric, a lawn, a foamed 
rosin sheet, etc. which has such surface that can easily contain 
and hold "he solution, and the base sheet may be soaked in or 
sprayed with the solution according to the kind of the base sheet. 

So as to coat the above chemically treated base sheet with 
— e asphalt, the sheet may be roller-coated with the molten as- 
phalt being heated at about 135°C. By this method, the eff ctiv 
chemical substances ate hardly volatilized because they are subject 
•to a relatively low heat for a relatively short time, and the 
termite-proof asphalt sheet of a desired thickness is available 
in the condition that such volatilization is hardly seen. 

In tho present invention, the impregnation of the base sheet 
with. said chemical substances is -naturally, possible after coating 
a non-troated base sheet with the asphalt. The impregnation can 
be -nade ::»ore efficiently in case that the asphalt coating is 
provided on one side of the bas sheet. 



The present invention will b explained with reference to 
the following examples. 

Example 1 

5 

60/30 straight asphalt 50 

Themoplastic elastomer 18 
isslprer.e manufactured by Asahi 
Kasei Kogyo Kabushiki Kaisha) 

Aromatic oil 23 
10 (?etrex ?r-2 manufactured bv 

Yamabumi Yuka Kabushiki Kaisha) 

Petroleum resin 75 

(Petrogin manufactured by Mitsui 

Sekiyu Kagaku Kabushiki" Kaisha) 
■■ * * >* 
Fenitrcthion 2 

Zinc versatic aicd 0<5 

C 4 

The above composition is heated and melted at 170°C, stirred 
up into uniform dispersion, roller-coated onto a polyester unwoven 
fabric, and molded into an 1 mm- thick soft sheet having a softening 
20 po .int at 89*C. The sheet has initially a viscosity because of the 
petroleum resin. 

example 2 

2 ^ 60/80 straight asphalt 70 

Thermoplastic elastomer 10 
(Solprene manufactured by Asahi 
Kasei Kogyo Kabushiki Kaisha) 

Aromatic oil 18 5 

(Petrex PF-2 manufactured by 
30- Yamabumi Yuka Kabushiki Kaisha) 

Phoxime ^ 
Zinc octylic acid 0.5 



35 



The above composition is heated and melted at 170°C, stirred 
up into uniform dispersion, roller-coated onto a polyester unwoven 
fabric, and molded into an 1 mm-thick soft sheet. 
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Test example 



The following table shows the results of testing the termite- 
killinc power and the effective duration thereof regarding test 
5 strips numbered 1, 2, 1' and 2'. The test strips 1 and 2 are the 
above examples 1 and 2, respectively , while those 1' and 2* are 
the above examples 1 and 2 but which had been exposed in a pyrostat 
it 60°C for six months. 

10 Termite Death Rate {%) 

Test: scrip . 1 day 3 days 5 days 1 week 



20 



30 



35 



80 100 / „/ 



2 50 ; 70 100 / 

1 5 kl .. „ :.. _*P_ so ioo_ /_ 

2* c 4 60 80 100 / 



Non-treated 0 c 

asohalc sheet 



Each test strip used for the above test is a sheet-form 
molding product which is 5 cm long, 5 cm wide and i mm thick. 

The test was conducted in a cylindrical container which is 
10 -cm in diameter and 7 cm in depth. On the bottom thereof 
was laid a gypsum (a new piaster) on which was placed the test 
strip. 150 workers and 150 soldiers of Coptotermes formosana 
were put into the container sc as to observe how many of them 
were killed in an environment kept at the temperature of 28+l°C 
and the humidity of 85%. 

Furthermore, they test strips were left under an environment 
wher2 both temperature and humidity are high (the temperature is 
50 °C and the humidity is 91^) for two years but they did not lose 
at all the softness. In addition thereto, they sustain the 
termite-killing power for such period and hav» not been destroyed 
by the termites. " 

In view of the above test, the asphalt sheet of the present 
invention can be used for at least 25 years. 
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The following table shows other examples of an asphalt sheet 

wherein a base sheet is coated with an asphalt. The examples 

3 to 7 are obtained by impregnating the base asphalt sheet with 

2 

the following solutions (a) to (b) (70cc per 1 m ) . 

Examples (% by weight) 



i "^""■^^ , solution 


la* 


1 /K\ 
\ D; 


\ i~ i 


l A\ 
KO.I 


\e) 


1 

! 

i 
i 
















Fenitrothion 


1 












Phoxime 




1 










Chiorpyr if os 






0.7 








Acerbate 








0.7 






Prothiophos ; 










a. 


i 


. Zinc octylic acid ■ 




0.5 


0.5 




0.5 




Zinc versa tit: Acid 


0.5 






0.5 




— i 


Toluene 


98.5 


98.5 


.98.3 


98.9 


98.5 


* 



20 Test 



results 


Termite Death Rate 


(%) 

Before 


exposed 


outdoor 


Example 


1 day j 


i — 

J days 


5 days 


1 week 


3 


! 65 i 


75 


97 


1C0 




60 ; 


73 


99 


100 




59 ! 


81 


93 


100 




1 

50 


80 ! 


95 


| 100 


i 7 


• 65 


70 


93 


! 100 



Si) 
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Test results 



Termite Death Rate (%) 



After exposed outdoor 



| Example 


1 day ; 3 


days| 


5 daysi 


1 week i 


2 weeks 


: 3 _ J_ _ 


-TTi 


70 i 


89 , 


100 ! 






40 ; 


61 i 


90 ; 


98 


100 


5 


50 i 


— — i- 


85 ! 


100 




6 


r— 

53 i 


63 I 


87 ; 


100 j 


1 


1 * 


54 i 


71 i 


90 i 


95 1 


100 ! 
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The termite -killing effect of the asphalt sheet which is 
not added with the above chemical substances (hereinafter referred 
to H non-treatment") had been observed for 3 weeks. It was revealed 
what the number of the termites were not decreased and that the 

sheet was destroyed by them. 

Test: results 



Termite Death Rate (%) When the effect sustaining 

stabilizer not added 





5 days 


1 week i 


2 weeks 


3 weeks' 


4 weeksi 5 


weeks 


Example I ' 


40 


^45 : 


50 


60 


70 


80 


; . 2 1 


40 


45 


50 


60 


65 


70 


— 3' 


40 


48 


55 


65 i 


70 


80 


1 


i 20 


1 30 


35 


i 40 | 


55 


60 


' it ^ » 


40 


45 • 


48 


:— a. ! 


60 


70 


. Non-treacment 0 


0 


0 


1 0 ' 


20 


40 



The above examples 1 1 to 5 1 correspond to the examples 3 to 7 
excluding the effect sustaining stabilizer, respectively. 

The following table shows still -Other examples of the present 
invention. 

Examples * % b * weight) 



; — Examples 


A i 

i 


B 


c i 

1 


D 


E 


; 60/80 straight asphalt "1 


50 i 


70 


70 


50 


50 


1 Thermoplastic elastomer 






10 


18 


18 


j Aronatic oil . 


: 23 | 


13.5. 

: —4 


18.5 


23 


% 

23 


j Petroleum rssin 


1. 7 - 5 i 






7.8 


7.5 ( 


1 Tenitrothion 


1 : 










Phoxime - 




i 








Chlorpyrifos 


0.7! 




Acephate i 


j 0.7 




Prothiophos 




1 


-Zlnc-octyl ic acid - 




0.5 




0.5 


Sine versatic acid 


i °- 5 


i 


j 0.5 j 
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Test results 



Termi te 


Death 


Rate {%) 




Before exposed outdoor 


i 


1 day 


3 days 


5 days 


1 week 


Example 

t 


A 


80 


ICO 


/ 


/ 




B 


70 


100 


/ 


/ 


it 


c 


70 


80 


100 


/ 


it 

i 


D 


80 


90 


100 j 


/ ! 




IT 


50 1 


70 


100 ; 


— ■ 1 

! 



Termite Death Rate After exposed '.outdoor 

for six mon chs 

The effect sustaining 
stabilizer not added 



5 days 1 week 2 weeks 3 weeks! 4 weeks! 5 ■ week" 



2u 



30 



Example A' < 


* 20 


40 


60 


80 


30 - 


100 


B ' 


20 


40 


60 


80 


80 


80 


•i . ^ » 


10 


20 


30 ! 


50 


70 


100 


D' 


10 


20 


20 


40 


60 


50 


it « 


10 


10 


20 


30 


5U 


70 


Non-treatment 


0 


0 


0 


0 


20 


■10- 








* regarded 


as natural 


death 




Termi to Death 


«ate (%) 




After exposed outdoor ~ 


i 


; 1 day 


3 days 


5 days j 


1 week' 2 


weeks 




' Example A 


J 60 


80 


100 


/ 


/ 




1 » B 


60 


80 


100 


/ 


/ 




' " C 


50 


70 


80 


100 


J 




: " D_ 


_ 60 


80__ 


90 


100 


/ 






?0 


40 


60 


90 


1.00 




j Nor. -treatment 


0 


0 


0 


0 


1 

o : 
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: - 



1) A termite-proof asphalt sheet which is a sheet-form 
asphalt molding product and which contains in uniform dispersion 
at a predetermined density an immediate effective insecticide 

of which an active ingredient is at least one kind of organic 
phosphorous compound selected from f enitrothicn, phoxime, 
chlorpyr ifos , acephate and prothiophos; and an effect sustaining 
stabilizer of which an active ingredient is an organic acid 
metal complex such as zinc octylic acid or zinc versatic acid. 

2) A termite-proof asphalt sheet as claimed in Claim 1 
wherein said sheet-form asphalt molding product is given with 
a gum-tike elasticity. 

3) A termite-proof asphalt sheet as claimed in Claim 1 
wherein said sheet-form asphalt molding product comprises a base 
sheet coated with the asphalt. 

Dated this 19th day of July 1933. 

KG] CHI NISHTF'CTO 

Patent Attorneys for the Applicant 
F.B. RICE h CO. 
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